CLAIMS 



What is claimed is: 
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Space transformer for a probe card assembly 
comprising?" 

a spacetTransf ormer suhsirate havyif^a top surface, 
a bottom surface, a first pTtra^^t y^^ ^ disposed on the 

top surface, and a second £iu£*3Tit^o€^terminals disposed on the 
bottom surface; ai 

,rst plurality of resilient contact^structures 
fEed directly to the first plurality of terminals 
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2. Space transformer, according to claim 1, further 
comprising: 

tip structures mounted to ends of the first pli^ality 
of resilffcnt contact structures. 

3. SpaceNtrans former , according to claim 1/f wherein: 

the fir^t plurality of resilient contact structures 
are composite interconnection elements. 

4. Space transformer, accor&iii^ to claim 1, wherein: 
the first plurality of resilient contact structures 

are fabricated on a sacrif iciaXs-tabstrate prior to mounting the 
first plurality of resilient^onta^t structures directly to the 
first plurality of termina] 
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5. Space transformer, according claim 1, further 

comprising : 

a secpnd plurality of resilient cohtact structures 
mounted directly to the second plurality of terminals. 



Space transformer, according to claim 1, wherein: 
the second plurality of resilient contact structures 
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composite interconnection elements. / 

Space transformer, according to claim 1, wherein: 

the second plurality of resilient contact structures 

are fabricated on a sacrificial substrate prior to mounting the 

/ 

second plurality of resilient contact structures directly to the 
second plurality of terminals. / 

8. ProbeNlard Assembly, comprising: / 

a probeVcard having a top surface ,/a bottom surface 
and a plurality of contact terminals on the tzop surface thereof; 

an interposter having a top surface, a bottom surface, 
a first plurality of resilient contact structures extending from 
the bottom surface thereof and a second plurality of contact 
structures extending fromxhe tpp>^urface thereof; and 

a space transformer n^s4^rg a top surface, a bottom 
surface, a plurality of contact/ pads disposed on the bottom 
surface thereof, and a third /plurality of resilient contact 
structures extending from the^topv surface thereof; 

wherein: / \ 

the first plurality of resilient contact structures 
effect a pressure connection with the contact terminals of the 
probe card; and / - \ 

the second/plurality of resilient contact structures 
effect a pressure js^nnection with the contacKjpads of the space 
transformer . 

9. Prob^ Card Assembly, according to claim 8\ wherein: 

the third plurality of resilient contact structures 
are mountied directly to terminals on the top surface^ of the 
space transformer . 

/lO. Probe Card Assembly, according to claim 8, whereii 
/ the first plurality of resilient contact structured 

sure composite interconnection elements. 
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Probe Card Assembly, according to claim 8, wherein; 
the second plurality of resilient contact structiyres 
are composite interconnection elements, 

12. Probe Card Assembly, according to claim 8, Wherein: 
the ufaird plurality of resilient contact /structures 

are composite interconnection elements 

13. Probe Card\Assembly , according to claim 8, wherein: 
each one of \he first plurality of/resilient contact 

structures are at least tswo composite interconnection elements. 
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14. Probe Card Assembly, according to claim 8, wherein: 

\ z 

each one of the second niaraaity of resilient contact 
structures are at least two comRos^fc^Cinterconnection elements. 



15. Probe Card Assembly, ya<s v cording to claim 8, further 
comprising: 

a front mounting /plate made of a rigid material, 

having a top surface and a biottom surface, and disposed with its 

/ \ 
bottom surface against thfe top surface of the probe card; 

means for affixing the front mounting plate to the top 
surface of the probe >card; and 

means fo^urging the space transformer against the top 
surface of the prpbe card. 



16. Probfe Card Assembly, according to clain\l5, wherein: 
tbe front mounting plate is made of stainless steel. 

17. / Probe Card Assembly, according to claim 15\ wherein 
25 the me/ns for urging the space transformer comprises: 

a mounting ring; and 

a plurality screws holding the mounting ring to the 
ront mounting plate with the space transformer captured 
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therebetween 




Probe Card Assembly, according to claim 17, whereii 
he mounting ring is made of a springy material 



19. Probe Card Assembly, according to claim 17, ^further 
comprising: \ 

a spacer ring disposed between the mounting ring and 
the top surface ofxhe space transformer. 



20. Probe Card Assembly, according to jzlaim 15, wherein 
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the means for affixing tne front mounting ndate comprises : 

a rear mounting plate made of a 2?igid material, having 
a top surface and a bottom^s^urfac^r^arya disposed with its top 

Xhe probe card; and 
lending between the front 
mounting plate and the rear mounting plate, through the probe 
card. 



surface against the bottom sui?yface^ 
a plurality of screws 




21. Probe Card AssembXy., according to claim 20, wherein: 

/ \ 
the rear mounting plate is made of stainless steel. 

22. Probe Card Assembly,. accordrng to 8, further 
comprising: 

means for adjusting the planarity^ of the space 
transformer without changing the orientation of the probe card. 



23. Rrobe Card Assembly, according to claim 2>2, wherein 
the mean^/for adjusting the planarity of the space transformer 
compri* 

plurality of differential screws, each including aAputer 
differential screw element an inner differential screw element, 
:ting upon the bottom surface of the space transformer. 
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Probe Card Assembly, according to claim 23, furthe 
comprising : 

,a plurality of pivot spheres disposed on ends of the 
inner differential screw elements. 
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25. Probe Card Assembly, according to claim 2/, further 
comprising: 

an actuator mounting plate disposed beneath the probe 

card; 

wherein ; 

the differential screws are thread^ into the actuator 
mounting plate. 
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26. Probe Card Asserr^bly, acpord^ng to claim 22, wherein 
the means for adjusting the\plana^dj2^ of the space transformer 
comprises : 

a plurality of actuators, responsive to a computer, 
acting upon the bottom surface pf^ the space transformer 
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27. Probe Card Assemb^, according to claim 8, wherein: 
the contact pad^/are disposed at a first pitch on the 
bottom surface of the sp^ce transformer^ 

the third pLorality of resilient contact structures 
are disposed at a sepond pitch on the top\^urface of the space 
transformer; and 

the fir^t pitch is greater than tha second pitch, 



28. 



ie^se 



interposf 



Profcte Card Assembly, according to claim 8, wherein: 
ti>6 first plurality of resilient contact: structures 
are disposed at a first pitch on the bottom surfi^ce of the 
fr; 

the second plurality of resilient contact structures 
are ifisposed at a second pitch on the top surface \pf the 
in^erposer ; and 

the first pitch is the same as the second pitch N . 
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29\ Probe Card Assembly, according to claim 8, whereii 

;he contact pads are disposed at a first pitch on/the 
bottom surface of the space transformer; 

the >third plurality of resilient contact structures 
are disposed at^a second pitch on the top surface of /zhe space 
transformer; 

the f irstXplurality of resilient contact structures 
are disposed at the f^irst pitch on the bottom /surface of the 
interposer; 

the second plurality of resilient /Contact structures 
are disposed at the f irsts^ pitch on the/ top surface of the 
interposer; and 

the first pitch is great^eo^ ^fian the second pitch. 
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30. Probe Card kit, comprising: 

a space transformer having a top surface, a bottom 
surface, a plurality of contact pad!sv disposed on the bottom 
surface thereof, and a f xrsJL pluralit\ of resilient contact 
structures extending from tfhe top surf ace. thereof , said space 
transformer adapted in use for tips of theVfirst plurality of 
resilient contact structures making pressure^ contacts with a 
plurality of contact afreas on a semiconductor wafer; and 

an interposer having a top surface, a bfettom surface, 
a second plurality of resilient contact structures extending 
from the top surface thereof, said interposer adaptedvin use for 
tips of the second plurality of resilient contact structures 
making pressure connections with the plurality of contact pads 
on the bottom surface of the space transformer, the interposer 
having a/^hird plurality of contact structures extending^ f rom 
the bottom surface thereof, said interposer adapted in use\for 
tips /of the third plurality of resilient contact structures 
making pressure connections with a plurality of terminals on 
robe card . 
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Probe Card Kit, according to claim 30, wherein y 
the contact pads are disposed at a first pitch/on the 
bottom surface of the space transformer; 

the^ first plurality of resilient contact Structures 
are disposed a\ a second pitch on the top surface <?f the space 
transformer; ancP 

the firs\ pitch is greater than the s/cond pitch. 



32. Probe Card Rit, according to claiir/30, wherein: 

the third plurality of resilient/ contact structures 

are disposed at a first\pitch on the ^ttom surface of the 

interposer; \^ 

the second plurality of res/lient contact structures 

are disposed at a second pi\ch o/ the top surface of the 

interposer; and 

the first pitch is the/same as the second pitch. 



33. Probe Card Assembly according to claim 30, wherein: 
the contact pads a/re disposed\at a first pitch on the 

bottom surface of the spaae transformer; 

the first plurality of resilient contact structures 

are disposed at a second pitch on the top surface of the space 

transformer; 

the third/ plurality of resilient contact structures 
are disposed at the first pitch on the bottom surf ace of the 
interposer; 

the ;£econd plurality of resilient contact structures 

/ \ 
are disposed/ at the first pitch on the top surface of the 

interposer ^/and \ 

the first pitch is greater than the second pitch. 



Method of planarizing tips of probes on an interposer 
ass^fibly, comprising: \ 

providing a support substrate having a top surface, 
bottom surface, and a plurality of probe elements extending 
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\ 

from the top surface, each probe element having a tip at an enp 
distal from the top surface of the support substrate; 

N \v mounting the support substrate on a probe card having 
a top surface, the bottom surface of the support substrate 
opposing the top surface of the probe card, said /support 
substrate living an orientation, said probe card Jiving an 
orientation; a^id 

adjusting the orientation of the support substrate 
without altering\the orientation of the probe c^ard, so as to 
planarize the tipsxof the probe elements. 
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35. Resilient contact structure comprising: 

a composite interconnection element having an end; 



and 



a pre-f abricated tslp stri 
the composite interconnection Nelement 



;e joined to the end of 



36. Resilient contact stru^ure, according to claim 35, 
wherein : 

the resilient contact struh^ure is a probe element 
mounted to a space transformer. 

37. Method of fabricating tip structures for ends of 
contact structures, comprising: 

depositing >at least one layer of\ at least one 
conductive material An a surface of a silicon water; 

depositing a layer of masking material\atop the at 
least one conductive layer; 

patterning openings in the masking materia! 
depositing at least one layer of at l^st one 
conductive n*aterial into the openings; and 
removing the masking material . 



Method, according to claim 37, further comprising: 
depositing a joining material on the at least one 
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layer of\at least one conductive material previously depos 
in the openings 




39. Method, according to claim 38, further comprising 



joining thes^tip structures to ei 
structures . 



of contact 
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40. Method, according to cS 
the contact structure 
structures . 



Method, according to claim 39, whexrein 
structures are compos 




lm ^3*9, wherein: 

are resilient contact 



.interconnection 



fthod, according to claim 39, wherein: 

the contact structures are resilient contact 

X 

structures disposed atop a space transformer of a probe card 
fsembly. 
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